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ABSTRACT 



A wireless communication handset includes at least one 
processor and is configured to shutdown at least one of a 
display, display backlight and keypad backlight of the hand- 
set. A first timer is set when the display is turned on, and the 
first timer is started to time a display time-out period. If a 
keypad entry is made by a user during the timeout period, the 
first timer is reset. On the other hand, if a keypad entry is not 
made by the user before the time-out period expires, the 
display is shut off to conserve power. Likewise, a time-out 
period can be implemented to control automatic shut-off of 
other power-consuming features such as a display backlight 
and a keypad backlight. Features can be included to auto- 
matically re-enable shut-down features upon the occurrence 
of events such as the receq)t of an incoming call, a keypad 
entry, or the opening of a flip panel on the handset. 

32 Claims, 7 Drawing Sheets 
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SYSTEM AND METHOD FOR POWER turn on or remain on for a predetermined period of time. The 

CONSERVATION IN A WIRELESS display will automatically turn off after this predetermined 

COMMUNICATION HANDSET time to conserve power. Because many users rely on the 

display to provide an indication of whether the device is 

BACKGROUND OF THE INVENTION s turned on, an alternative power-on indicator can be provided 

. for time periods when the display is turned off. This alter- 

1. Field of the Invention ^^^^^^ power-on indicator can be an intermittent indicator 
The present invention relates generally to wireless hand- g^ch as a flashing LED that flashes or is illuminated at 

sets and more specifically to a system and method for predetermined intervals. 

conserving power in wireless handsets. jq Similarly, another aspect of the invention disables display 

2. Related Art and keypad back lights during periods of time when such 
The advent of wireless personal communications devices back lights are not likely to be needed. For example, if the 

has revolutionized the telecommunications industry. device is being operated during daylight hours, the back 

Cellular, PCS and other services provide wireless personal light for the display or keypad can be left off. Additionally, 

communications to businesses and individuals at home, in 15 for periods of time where the back lights are needed, these 

the office, on the road, and virtually anywhere the wireless back lights can be operated on timers similar to that 

network reaches. Wireless telephone subscribers no longer described above for the display, to enable the back lights to 

have to stop at pay telephones along the road, or wait until be turned off after predetermined time intervals when back 

they return home or to the ofiBce to check messages and lighting is not likely to be needed by the user, 

return important business calls. Instead, wireless subscribers 20 xhus, these various aspects of the invention that can be 

carry out their day to day business from their cars, from the implemented individually or in combination can provide 

jobsite, while walking along the airport concourse, and just power saving features to an electronic device such as a 

about anywhere their communication signals are accessible. wireless communication handset. 

Thus, it is no surprise that since the introduction of the 

cellular telephone service, the number of wireless telephone ^ BRIEF DESCRIPTION OF THE DRAWINGS 

subscribers has increased steadily. Indeed, the number of ^ . -n . i • i 

wireksstelcphoDcsubscribcrsisstaggeringandcontinuesto ^ f. * ^'^Sf^ >llustraUng an example wireless 

J., Tf* u uiju 1*1 communication device, 
mcrease daily. In fact, many households have multiple 

wireless telephones in addition to their conventional land- FI^. 2 is an operational flow diagram iUustrating a 

line services. process for disabling or shutting off a display according to 

r» c ,1 J *• 11 • • one embodiment of the invention. 

Because or the enormous and contmually increasing mar- 
ket size, there is fierce competition among hardware manu- FIG. 3 is an operational flow diagram illustrating a 
facturers and service providers. In an attempt to lure process for automaticaUy turning on a display on upon 
customers, most providers offer handsets with desirable receipt of an incoming caU according to one embodiment of 
features or attributes such as small size, light weight, longer ^® invention. 

battery life, speed dial, and so forth. More recent additions FIG. 4 is an operational flow diagram illustrating a 

to the marketplace include multi-functional handsets that process for disabling a display back light according to one 

provide pocket-organizer functions integrated into the wire- embodiment of the invention. 

less handset. FIG. 5 is an operational flow diagram illustrating a 

As more and mo re features are added, and as package size process for automatically tuming on a display backlight 

diminishes, battery life becomes a more critical factor in the upon receipt of an incoming call according to one embodi- 

design of the handset. This criticahty can be attributed to two mcnt of the invention. 

causes: the addition of power-consuming features is outpac- FIG. 6 is an operational flow diagram illustrating a 
ing advances in battery technology; and the smaUer package 45 process for selectively providing a keypad back light accord- 
sizes also require smaller battery dimensions, thus impacting ing to one embodiment of the invention, 
battery life. FIG. 7 is a diagram illustrating an example processor- 
SUMMARY OF THE INVENTION based system according to one embodiment of the invention. 

The present invention is directed toward a system and 50 DETAILED DESCRIPTION OF THE 

method for providing power saving features in an electronic PREFERRED EMBODIMENTS 
device such as a wireless communication handset. Because 
wireless communication handsets are typically battery- 



1. Introduction and Overview 



operated devices, it is desirable that power saving features The present invention is directed toward a system and 

be provided to extend battery life, flius enhancing the 55 method for conserving power in portable devices such as, for 

usefulness of the device. As such, the various aspects of the example, wireless communication handsets. One or more 

invention provide power saving features such as selective power-saving features can be included to help conserve 

shut-off for device displays, display back fights, and keypad power in applicable elecu-onic devices. As a result of these 

back fights. According to one aspect of the invention, the Power saving features, battery life can be extended for 

device display is operated with a timeout feature that powers 60 battery-operated devices or power savings in general can be 

down the device display during periods of time when it is garnered. 

likely that the display is not needed. According to one aspect According to one feature, a visual display of the electronic 

of the invention, when the device is turned on a timer is set device can be set to shut off after a predetermined time 

that automaticaUy turns off the display after a predetermined period has elapsed. According to another feature, a keypad, 

time. The display can be reactivated for a given timeout 65 back fight or display back light can also be programmed to 

period based on user action such as keypad inputs. Thus, shut off after a predetermined time period has elapsed, 

when a user depresses a key on a keypad, the display will Preferably, the time period is triggered based on inactivity of 
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a user of a device. Alternative criteria can be established to 
set or reset shut-off time-out periods as discussed in more 
detail below. 

2. Example Environment 

Before describing the invention in detail, it is useful to ^ 
describe a simple example environment in which the inven- 
tion can be implemented. One such example environment is 
a portable, wireless handset such as, for example, a cellular, 
PCS, radio, or other wireless communication device. Such 
devices often include a keypad or other user interface for 
control and data entry of the device, as well as a display to 
provide information to the user regarding the commimica- 
tion or regarding information entered by the user on the 
keypad. The power saving features of the invention can be 
used to conserve power by performing operations such as 
disabling the display when not needed, and disabling a back 
light for the display and the keypad when not needed. 

Wireless communication handsets such as those that 
would benefit from the features of the present invention, can 

20 

be implemented in a number of different configurations with 
a number of different architectures. In fact, as will become 
apparent to one of ordinary skiU in the art after reading this 
description, implemeatation of the features of the present 
invention is not dependent on a particular or specific archi- 
tecture of the commuDication device. However, to facilitate 
description of the features, an example wireless communi- 
cation device is described with reference to FIG. 1. 

Referring now to FIG. 1, the wireless communication 
device 100 includes a processor 104, a speaker 106, a 
display 108, a keypad 110, a transceiver 112, a memory 114, 
a microphone 116, a power source 118 and an antennae 120. 
Wireless communication handset 100 can be configured to 
communicate with other communications devices such as, 
for example, a base station 122 or other communication ^5 
device. Contemporary communication handsets typically 
include one or more processors 104 to control the operafion 
and the features of the handset. Processor 104 typically has 
associated therewith computer program code running on the 
processor to carry out the functionality of the device. 

Memory 114 such as RAM, ROM, or other memory, can 
be interfaced with the processor to store the program code 
and to provide other storage space for data or other infor- 
mation useful in executing the program code as well as in 
carrying out funcfioos of the handset. In fact, the features 45 
and functionality of the present invention can be imple- 
mented using hardware, software, or a combination thereof, 
and such software can run on any various hardware com- 
ponents or a processor such as processor 104. 

Communication handsets 100 typically also include a 50 
transceiver 112. Transceiver 112 provides a transmitter to 
transmit voice and data information via anteima 120 to a 
recipient communication device such as, for example, base 
station 122, Transceiver 112 typically also includes a 
receiver to receive voice and data communication from 55 
another communication device (e.g., base station 122) and to 
provide the received voice and data information to the user 
or to facilitate intemal functionality of the handset. 

User interface portions of the typical wireless communi- 
cation handset 100 include a speaker 106, a display 108, a 60 
keypad 110, and a microphone 116. Microphone 116 accepts 
voice or other audio information from the user, converts this 
information to electrical signals such that they can be 
transmitted by the transceiver to a recipient. Likewise, 
speaker 106 converts electrical signals received by trans- 65 
ceiver 112 into audio information that can be heard by a user 
of the wireless communication device 100. Display 108 can 
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be used to display information to the user such as, for 
example, call information, keypad entry display, signal 
presence and signal strength display, battery life display, or 
any other information usefiil to the user. Display 108 can 
include any type of display, but is preferably a liquid crystal 
display (LCD) due to the LCD's low power consumption 
characteristics. Display 108 can also include other visual 
displays such as, for example, light emitting diode (LED) 
indicators or other visual indicators. 

Keypad 110 can be implemented using a numeric or an 
alphanumeric keypad and can also include special function 
keys. In one embodiment, keypad 110 includes back lighting 
such that information on the keys, such as labels, can be 
viewed by the user in low light or dark conditions. Many 
electronic devices, including wireless communication 
devices, include a flip panel (not illustrated) that can be 
closed to conceal some or all of the keys on the keypad. 

Power source 118 is used to provide power to one or more 
of the components of the wireless communication handset 
100. Power source 118 can be implemented, for example, 
using rechargeable batteries such as NiCad or NiMH 
rechargeable batteries. Other power sources can be included 
in addition to or in place of batteries. 

The invention is described herein in terms of this example 
environment. Description in these terms is provided for ease 
of discussion only. After reading the description herein, it 
will become apparent to one of ordinary skill in the art that 
the present invention can be implemented in any of a number 
of different electronic devices where it is desirable to con- 
serve power. 

3. Power Saver Features 

The present invention provides several features that can 
be included with a portable electronic device such as a 
wireless commimication handset. These features can be 
implemented individually or collectively to enable conser- 
vation of power in the electronic device. Three of the 
features that can be implemented with an electronic device 
include a display shut-off feature, a display back light 
shut-off feature, and a keypad back light shut-off feature. 
Each of these features are described according to one or 
more embodiments of the invention. 

FIG. 2 is an operational flow diagram illustrating a 
process for disabling or shutting off a display according to 
one embodiment of the invention. This process is described 
in terms of an LCD display implemented with a wireless 
communication handset. However, after reading this 
description, it will become apparent to one of ordinary skill 
in the art how to implement this process in an alternative 
electronic device or with a different type of display. Refer- 
ring now to FIG. 2, in a step 130 the LCD display is on. The 
display may have been turned on by the user upon powering 
up the wireless communication handset or through some 
other activity that would cause the LCD display to be tumed 
on. 

In a step 132, a timer is set to a predetermined time value 
referred to as Tl. The timer begins counting time until time 
Tl has expired. If time Tl has expired and the user has not 
entered a keystroke on the device, the liquid crystal display 
is turned off. This is illustrated by steps 134, 136, and 138. 
Thus, if the LCD display is on and the user is not entering 
information via the keypad, the LCD display wiU automati- 
cally turn off after a time Tl has expired. One advantage of 
this aspect of the invention is that typically the user is not 
viewing information on the display while the user is not 
entering keystrokes on the keypad. Instead, the user is either 
in communication with another party (e.g., "on the phone'') 
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at the time or the handset is resting somewhere. Because the currently in use. In a step 162, if a call is initiated (e.g., if 

user is not typically desiring to view the display at this time, a call is received) the display device is powered as illustrated 

the display is turned off after a set time Tl has expired, thus by step 164. 

conserving power without hindering the user's interaction In one embodiment, the display remains on for the dura- 
with the device. s tion of the call. Thus, in step 166, when the call ends, the 

However, if in step 134 it is determined that the user is display is turned off and the phone returns to its idle state, 

accessing the keypad, time Tl is reset in step 132 to aUow Note that it is not nectary for the display to remain on for 

the display to remain on for time Tl while the user is the entire duraUon of the call. In fact, it is not uncommon 

• L t J rj, -I,. ^, , r a user to not view the display for the entire duration of a call 

accessmg the keypad. Thus, the user will have the benefit 01 .n*.!. j^m.- 
- , .'1.. • . • ' c *• • .u in once the call has been answered. Thus, m one embodiment 

the display while ihe user is entermg mformaUon via the lO . . ir j • \i. n . j 

u / the display can be shut on durmg the call to provide 

' , , , . r ^ . additional power savings. In one implementation, the dis- 

In one embodiment the depression of any key on the j ^e shut off as soon as the call is answered by the 

keypad turns on the display and causes Oie entry of the ^ altemaUve embodiment, the display can be shut 

keypad to be accepled. In alternative embodiments, the firet ^ j^^j,^, ^od has expired, similar to the process 

keystroke made while the display is off will turn on the iu^tr^ted in FIG. 2. Tliis timeout period may be triggered 

display and that keystroke v^l not be registered or accepted f^^^ ^^^^ j^jj ^ ^^^^- ^ „f ^^^^ ^^^^ ^^ 

by the processor. Thus in this alternative embodnnent, the ^^^^jj ^^^^^^ ^ ^ j^^^ ^^^^ 

fiist keystroke is treated as a screen-on only keystroke and triggering event that starts the timeout period counting. 

is not a data entry keystroke. In yet another embodiment, a , , ... * *u i u * j 

. , J. , , i_ -J J 1 \ 00 In yet another embodiment, the display may be turned on 

special display-on key can be provided on the keypad to . •' ^ „ .1. n i. j j ^f^- l 

,1 ^ ^ J- 1 -^L ^ ■ J ^ aeam automatically after the call has ended. This may be 

enable the user to activate the display without causmg data j ^ r^. -l . • j. lx.u h 

^ . ^ . . 1 J *• advantageous 11 the user wishes to view data about the call 

to be entered via a keypad activity. .1. .1 • 1 ^ j 1 1. 

after the call is completed. For example, the user may wish 

FIG. 2 also Illustrates a process for miplementmg another ^^ j^^j^^^ completion of the call. This 

feature that can be used to alert the user that the handset is initiated by a keystroke at the end of the call 

powered on even if the display is turned off. Preferably, tlus ^^^^ ^ ^^^j^ by,^^,^ Alternatively, this 

feature is not accessed unless the display is turned oflf. f^^j^ ^e activated on the closing of the fl^ cover. Of 

because this feature itself consumes power and is not needed ^^^^ ^^ ajvanUgeous to have the display on a timeout 

as long as the display is on^ Thus, once the display is turned 4^;^ j^^f^^, ^ t^^^^^j ^e implemented 

off in step 138, a timer T2 is set m a step 140. Timer T2 si^jQar to that iUustrated and described with respect to FIG. 

provides a tune interval at which an LED or other mdication 2 

device is iUuminated in step 146 to alert the user or other- ' ^ ^^^^^^ j^^j^^^ ^ j^^,^^^ that provides a back Ught 

wise mform the user that the h«idset is powered on. This is ^^^^^^ ^^3^,J^ LCD to be viewed 

illustratedby steps 140, 142, 144 and 146. More specifically, . , , , , , f... . i • 

•r J - 1 • ir J J . * 1 m low hght or dark conditions. Obviously, it IS not necessary 

If the display is off and the user does no enter any key- l^^^ ^^^^ illuminated in the day time, when the 

strokes into the keypad, every time interval T2, the LED or , - ♦ - n i i • -ui j • i t 

1 . ■ -11 • : J . • r display is typically clearly visible durmg normal light con- 
other visual alert is ulummated to inform the user, j v: A i_ *i_ r r .t. • ^ j 

ditions. As such, another feature of the mvention provides 

In one embodiment, an LED is set to flash for a time 13 fo, disabling of the back light during daylight hours, 

or to be steadily illummated for a time T3. In alternative piQ 4 ^ operational flow diagram flluslrating a process 

embodiments, a small beep or other tone can be provided disabUng the backlight according to one embodiment of 

mstead of or in addition to the visual alert to remind the user ^he invention. Preferably, in this process the back light is not 

that the device is still on. ^^^^ ^spj^y ^ 1^^^ ^1,^^ shutting off of the 

In the embodiment iUustrated in FIG. 2, if a keystroke is display by any means including via a timeout as described 

entered during time interval T2, as illustrated by step 142, above with reference to FIG. 2, the back light is also 
the display is powered on and the process begins again at 45 disabled regardless of the time of day or the present lighting 

step 130. Again, in this embodiment, the LED or other conditions. 

power-on alert is not activated as long as the display is th^ embodiment illustrated in FIG. 4, the back light 

active. Preferably, the LED or other visual alert is provided remains off until a keystroke is entered by the user in a step 

outside of any area that may be covered by a flip panel such 2O6. Upon entry of a keystroke, if the current time is within 
that the visual alert can be viewed by the user when the 50 a defined time window, the back light is turned on. This is 

device is in its closed configuration. illustrated by steps 206, 208 and 210. In this embodiment, a 

Another feature that can be provided in conjunction with time window can be defined that sets the bounds for night 

the display-off power saving feature is the abihty to auto- time or darkness operating times. Thus, if the current time is 

matically turn the display on upon receipt of an incoming within this time window, it is possible that the handset is 
call, or upon the opening of the flip panel. One process for 55 being operated in the dark, and thus the back light is enabled, 

turning on the display upon receipt of a call is illustrated in In one embodiment, the time window can be defined manu- 

FIG. 3 according to one embodiment of the invention. Many ally by user input. In an alternative embodiment, the time 

wireless handsets include features such as cafler ID or other window can be defined based on internal dock and calen- 

features that provide useful information to the user upon daring features of the handset to automatically determine a 
receipt of an incoming call. Many users may prefer to view 60 darkness window. For example, functionality may be pro- 

this information when a caU comes in. In fact, many users vided to allow the device to automatically determine the 

wiU view this information prior to answering an incoming hours of darkness based on the time of the year. Additionally, 

call. As such, one useful aspect of this feamre is that the where the handset has location-determining abilities, the 

display can be powered on when a call comes in to allow the window can be further refined to include an updating of the 
user to view the display before the user answers the call. 65 window parameters based on the actual position of the 

Referring now to FIG. 3, in a step 160 the handset is in the handset within a given time zone. However, this level of 

idle mode. That is, the handset is powered on but is not accuracy is likely not necessary for this simple feature. 
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As a result of this function, the back light is allowed to 
remain off unless it is likely that it will be needed due to 
low-light conditions. Alternatively, in another embodiment, 
instead of usiDg a time window to determine whether the 
phone is likely being operated in low-light conditions, an 5 
inexpensive photo sensor can be included with the device to 
sense the presence or absence of light. Thus, instead of 
looking to determine whether the time is within a given 
window in step 208, the system can simply determine 
whether the light sensed by a photo sensor is above or below lo 
a particular threshold. 

Because the back light does consume power, it is advan- 
tageous to also have the back hght on a timer such that it can 
be automatically tumed off after a predetermined time. Thus, 
a process for providing this timeout feature with the back ^5 
light is also described in FIG. 4. In a step 212, when the back 
light is tumed on, a timer T4 is set. The entry of keystrokes 
by the user in step 214 continues to reset the timer such that 
the back light remains on while the user is accessing the 
keypad. Once T4 expires in step 216, the back light is tumed ^ 
off in a step 218. This embodiment allows the user to view 
the display while accessing the keypad and provides for 
powering off the back light and conserving power when the 
display is no longer needed. In one embodiment, the back- 
light is shutoff whenever the display is shut off. As with the 25 
display shut-down feature, the various keystroke combina- 
tions or features can be provided for powering on the back 
light. This can include a special display-on key as well. Also, 
in one embodiment, opening the flip panel is sufficient to 
trigger the display light in low light conditions. 

As described above with reference to the LCD shut-off 
features, it is useful or advantageous for the user to be able 
to view the display when an incoming call is received. Thus, 
a feature of the invention tums on the back light upon receipt 
of an incoming call, allowing the user to view the display in '^^ 
low-light conditions. FIG. 5 illustrates a process for this 
feature according to one embodiment of the invention. 
Referring now to FIG. 5, when an incoming caU is detected, 
ff the current time is within the predetermined window, the 
back light is tumed on. Preferably, in one embodiment, the 
back light is tumed on for a set period of time, T5. This is 
illustrated by steps 244, 246 and 248, If, however, the call 
is received during daytime or light conditions, the back hght 
is not turned on, as illustrated by steps 244 and 246. 

As with this scenario where the back light is illuminated 
upon the entry of a keystroke, the back light triggered by an 
incoming call can be set on a timer allowing the back hght 
to be automatically tumed off unless a keystroke is entered 
within a given timeout period. This is illustrated by steps 
250, 252, 254 and 256. In one embodiment, the back hght 
and display can be turned off automatically upon acceptance 
of the call by the user. That is, as soon as the user answers 
the call, the display and the back light can be tumed off to 
conserve power. Additionally, different time intervals can be 
provided for T5 and T4. 

Yet another feature that can be provided with the inven- 
tion is the ability to selectively provide a back Hght for the 
keypad of the handset. FIG. 6 is an operational flow diagram 
illustrating a process for selectively providing a keypad back 
light according to one embodiment of the invention. As 
stated above, many handsets include a flip cover that can be 
closed to shield the keypad from inadvertent entries. 

Thus, if the handset includes a flip cover, step 304 is 
implemented to determine whether the flip cover is open. If 65 
the flip cover is not open, it is not likely that the keypad back 
light would be useful if enabled. 
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As with the LCD back hght feature, the keypad back light 
is activated if a keystroke is entered while the time is within 
the predefined time period or window as illustrated by steps 
306, 308, and 310. Note also that the keypad back light can 
be similarly activated if the time is within the predefined 
window upon receipt of an incoming call. In some 
embodiments, this feature may be omitted as most users do 
not access the keypad to accept the call other than where a 
keystroke is required to answer the call (e.g., by depressing 
the "send" key). 

As with the other power-down features described above, 
the keypad back light can also be set on a timer triggered by 
keystrokes. Thus, if the timeout period expires without the 
entry of a keystroke, the back light is ultimately powered off. 
This is illustrated by steps 312, 314, 316 and 318. 

Note that timers described herein are described in terms of 
different timers for different functions. However, these tim- 
ers can all be set for the same or different time intervals 
depending on anticipated user habits. Additionally, addi- 
tional or alternative timers can be implemented to differen- 
tiate between different keystroke entries, or keystroke 
entries during the access of different features or functions of 
the device. For example, a different keystroke timer can be 
implemented for regidar keypad features and voice mail 
keypad features. This may be chosen to reflect a scenario 
where the time between keypad entries when accessing 
voice mail features of a handset can be greater than keypad 
entries made while the user is placing a call. For example, 
the user may place keystrokes to enter voice mail and then 
press a key to hsten to a first message. If the message is 
lengthy, it may be a long period of time before the user again 
accesses the keypad to skip, save, delete, forward, or oth- 
erwise act on the message. Thus, in one embodiment, a timer 
triggered on voice mail keystrokes may be implemented as 
being longer than a timer triggered on regular keypad 
keystrokes. Similarly, depression of a "send" button may 
trigger a shorter timer, as the "send" button is oftentimes the 
last button entered in placing or accepting a call. In other 
words, after the "send" button is pressed, in most scenarios, 
the user is not viewing the display or using the keypad, but 
immediately begins speaking on the handset. Similarly, 
other time periods can be chosen for other keys, other 
sections of the keypad, or different time periods can be 
chosen based on the application being accessed by the 
device. This allows flexibility in estabUshing timeout peri- 
ods to optimize the power-down features based on antici- 
pated user habits. 

Additionally, a feature can be implemented where the 
display is not activated if the user is in the voice mail mode. 
This is because in many scenarios the user does not view the 
display while accessing voice mail. As such, there is no need 
to have the display active while in the voice mail mode. 
Thus, in this embodiment, only the keypad is illuminated 
during voice mail mode. Again, the keypad back lighting can 
be disabled during daylight hours to further conserve power. 
Once the user exits voice mail mode, the power saving 
features can return to normal operation. 

Although the power saving features of the display, display 
back light, and keypad back light have been described 
somewhat separately in this document, it wiU be apparent to 
one of ordinary skiU in the art after reading this description 
that they can be implemented individually or in any com- 
bination to provide power saving features for an electronic 
device such as a wireless handset 

The various embodiments and features of the invention 
described above may be implemented using hardware, soft- 
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ware or a combination thereof and may be implemented 
using a computing system having one or more processors. In 
fact, in one embodiment, these elements are implemented 
using a processor-based system capable of carrying out the 
functionality described with respect thereto. An example 5 
processor-based system 502 is shown in FIG. 7. The com- 
puter system 502 includes one or more processors, such as 
processor 504. The processor 504 is connected to a com- 
munication bus 506. Various software embodiments are 
described in terms of this example computer system. After 
reading this description, it will become apparent to a person 
skilled in the relevant art how to implement the invention 
using other computer or processor systems and/or architec- 
tures. The functionality of the invention as described above 
is not dependent on a particular computer or processor 
architecture. 

Processor-based system 502 can include a main memory 
508, preferably random access memory (RAM), and can 
also include a secondary memory 510. The secondary 
memory 510 can include, for example, a hard disk drive 512 
and/or a removable storage drive 514, representing a floppy 
disk drive, a magnetic tape drive, an optical disk drive, etc. 
The removable storage drive 514 reads from and/or writes to 
a removable storage medium 518 in a well known manner. 
Removable storage media 518, represents a floppy disk, 
magnetic tape, optical disk, etc. which is read by and written 
to by removable storage drive 514. As will be appreciated, 
the removable storage media 518 includes a computer usable 
storage medium having stored therein computer software 
and/or data. 

In alternative embodiments, secondary memory 510 may 
include other similar means for allowing computer programs 
or other instructions to be loaded into computer system 502. 
Such means can include, for example, a removable storage 
unit 522 and an interface 520. Examples of such can include 35 
a program cartridge and cartridge interface (such as that 
found in video game devices), a removable memory chip 
(sudi as an EPROM, or PROM) and associated socket, and 
other removable storage units 522 and interfaces 520 which 
allow software and data to be transferred from the remov- 
able storage unit 518 to computer system 502. 

Computer system 502 can also include a communications 
interface 524. Communications interface 524 allows soft- 
ware and data to be transferred between computer system 
502 and external devices. Examples of communications 45 
interface 524 can include a modem, a network interface 
(sudi as, for example, an Ethernet card), a communications 
port, a PCMCIA slot and card, etc. Software and data 
transferred via communications interface 524 are in the form 
of signals which can be electronic, electromagnetic, optical 50 
or other signals capable of being received by communica- 
tioDS interface 524. These signals are provided to commu- 
nications interface via a channel 528. This channel 528 
carries signals and can be implemented using a wireless 
medium, wire or cable, fiber optics, or other communica- 55 
tions medium. Some examples of a chaimel can include a 
phone hne, a cellular phone link, an RF Hnk, a network 
interface, and other commuoications channels. 

In this document, the terms "computer program medium" 
and "computer usable medium" are used to generally refer 60 
to media such as removable storage device 518, a disk 
capable of installation in disk drive 512, and signals on 
channel 528. These computer program products are means 
for providing software or program instructions to computer 
system 502. 65 

Computer programs (also called computer control logic) 
are stored in main memory 508 and/or secondary memory 
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510. Computer programs can also be received via commu- 
nications interface 524. Such computer programs, when 
executed, enable the computer system 502 to perform the 
features of the present invention as discussed herein. In 
particular, the computer programs, when executed, enable 
the processor 504 to perform the features of the present 
invention. Accordingly, such computer programs represent 
controllers of the computer system 502. 

In an embodiment where the elements are implemented 
using software, the software may be stored in, or transmitted 
via, a computer program product and loaded into computer 
system 502 using removable storage drive 514, hard drive 
512 or communications interface 524. The control logic 
(software), when executed by the processor 504, causes the 
processor 504 to perform the functions of the invention as 
described herein. 

In another embodiment, the elements are implemented 
primarily in hardware using, for example, hardware com- 
ponents such as PALs, application specific integrated cir- 
cuits (ASICs) or other hardware components. Implementa- 
tion of a hardware state machine so as to perform the 
functions described herein will be apparent to persons 
skiUed in the relevant art(s). In yet another embodiment, 
elements are implemented using a combination of both 
hardware and software. 

4. Conclusion 

While various embodiments of the present invention have 
been described above, it should be imderstood that they have 
been presented by way of example only, and not limitation. 
Thus, the breadth and scope of the present invention should 
not be limited by any of the above-described exemplary 
embodiments, but should be defined only in accordance with 
the following claims and their equivalents. 

We claim: 

1. A wireless communication handset having at least one 
processor and computer program code means executable 
thereon and configured to shutdown a display, display back- 
light and keypad backlight of the handset, said computer 
program code means comprising: 
first computer program code means for 
setting a first timer when the display is turned on and 
enabling said first timer to start a display time-out 
period, 

resetting said first timer if a keypad entry is made by a 
user, and 

disabling the display if a keypad entry is not made by 
the user before said first time-out period expires; 
second computer program code means for 

checking for daylight conditions when the display is 
turned on, 

enabling the display backlight only if daylight condi- 
tions are not present, and 

disabling said display backlight after a display back- 
light time-out period has expired; 
third computer program code means for 

checking for daylight conditions when the handset is 
accessed, 

enabling the keypad backlight for handset access only 
if daylight conditions are not present, and 

disabling said keypad backlight after a keypad back- 
light time-out period has expired; and 
fourth computer program code means for 

determining whether the user is using the handset to 
access voicemail; and 

changing the time-out period duration for one or more 
of said time-out periods during voicemail access. 
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2. The wireless communication handset of claim 1, 
wherein said display backlight time-out period and said 
keypad backlight timeout period are established by said first 
timer. 

3. The wireless communication handset of claim 1, 5 
wherein said display backlight time-out period and said 
keypad backlight timeout period are established by one or 
more timers different from said first timer. 

4. The wireless communication handsel of claim 1, 
wherein said display backlight time-out period is established 
by setting and enabling a second timer. 

5. The wireless communication handset of claim 1, 
wherein said computer program code means for checking for 
daylight conditions comprises computer program code 
means for comparing the output of a photosensor to a 
predetermined threshold level. 

6. The wireless communication handset of claim 1, 
wherein said computer program code means further com- 
prises means for resetting one or more of said time-out 
periods upon detection of a keypad entry. 

7. The wireless communication handset of claim 1, 20 
wherein said computer program code means further com- 
prises means for enabling one or more of said display, 
display backUght and keypad backlight upon detection of a 
keypad entry. 

8. The wireless communication handset of claim 1, 25 
wherein said computer program code means further com- 
prises means for enabling one or more of said display, 
display backlight and keypad backlight upon detection of an 
incoming call. 

9. The wireless communication handset of claim 1, 
wherein said computer program code means further com- 
prises means for enabling one or more of said display, 
display backhght and keypad backlight upon detection of a 
flip panel opening. 

10. The wireless communication handset of claim 1, 
further comprising a dedicated key to turn on at least one of 
the display, display baddight and keypad backlight. 

11. A wireless commimicatioa handset having at least one 
processor and computer program code means executable 
thereon and configured to shutdown a display, display back- 
light and keypad backlight of the handset, said computer 
program code means comprising: 

first computer program code means for 

setting a first timer when the display is turned on and 
enabling said first timer to start a display time-out 45 
period, 

resetting said first timer if a keypad entry is made by a 
user, and 

disabling the display if a keypad entry is not made by 
the \iser before said first time-out period expires; 
second computer program code means for 

checking for daylight conditions when the display is 
turned on, 

enabling the display backlight only if daylight condi- 
tions are not present, and 55 

disabling said display backlight after a display back- 
light time-out period has expired; 
third computer program code means for 

checking for daylight conditions when the handset is 
accessed, 60 

enabling the keypad backlight for handset access only 
if daylight conditions are not present and 

disabling said keypad backlight after a keypad back- 
light time-out period has expired; and 
computer program code means for checking for daylight 65 

conditions comprises computer program code means 

for: 
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checking a current time of day; and 

comparing said current time of day with a time window 

to determine whether said current time of day is 

inside or outside said time window; 
wherein said time window defines a window of time 

indicative of hghting conditions. 

12. The wireless communication handset of claim 11, 
wherein said time window defines start and end times for a 
daily period of relative darkness. 

13. A wireless communication handset having at least one 
processor and computer program code means executable 
thereon and configured to shutdown a display, display back- 
light and keypad backlight of the handset, said computer 
program code means comprising: 

first computer program code means for 

setting a first timer when the display is turned on and 
enabling said first timer to start a display time-out 
period, 

resetting said first timer if a keypad entry is made by a 
user, and 

disabling the display if a keypad entry is not made by 
the user before said first time-out period expires; 
second computer program code means for 

checking for daylight conditions when the display is 
turned on, 

enabling the display backlight only if daylight condi- 
tions are not present, and 

disabhng said display backlight after a display back- 
light time-out period has expired; 
third computer program code means for 

checking for dayhght conditions when the handset is 
accessed, 

enabling the keypad baddight for handset access only 
if dayhght conditions are not present, and 

disabhng said keypad baddight after a keypad back- 
light time-out period has expired; and 
fowth computer program code means for disabling data 

entry firom a first keystroke, where said first keystroke 

is made while the display is off. 

14. A wireless communication handset having at least one 
processor and computer program code means executable 
thereon and configured to shutdown a display, display back- 
light and keypad backlight of the handset, said computer 
program code means comprising: 

first computer program code means for 
setting a first timer when the display is turned on and 
enabling said first timer to start a display time-out 
period, 

resetting said first timer if a keypad entry is made by a 
user, and 

disabling the display if a keypad entry is not made by 
the user before said first time-out period expires; 
second computer program code means for 

checking for daylight conditions when the display is 
turned on, 

enabling the display backlight only if daylight condi- 
tions are not present, and 

disabling said display baddight after a display back- 
light time-out period has expired; 
third computer program code means for 

checking for daylight conditions when the handset is 
accessed, 

enabling the keypad baddight for handset access only 
if dayhght conditions are not present, and 

disabhng said keypad baddight after a keypad back- 
light time-out period has expired; and 
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fourth computer program code means for flashing an 
indicator at a predetermined time interval when the 
handset is turned on and the display is turned ofiF to 
indicate to a user that handset power is on. 

15. A wireless communication handset comprising: 5 
a processor; 

a display coupled to said processor; 
a keypad coupled to said processor; 
a transceiver coupled to said processor; 
a computer program product including a computer use- 10 
able medium and having computer program logic 
recorded thereon for enabling the processor to shut off 
the display after a timeout period has expired, said 
computer program logic including 
computer program code logic for setting a display timer 15 
when the display is turned on and enabling said 
display timer to start a display time-out period, 
resetting said display timer if a keypad entry is made by 
a user, and 

disabling the display if a keypad entry is not made by 20 
the user before said display time-out period expires; 
and 

a backlight, and wherein said computer program product 
further comprises computer program logic for; 
checking for daylight conditions; 25 
disabling said backlight only if daylight conditions are 
present; and 

disabling said backlight after a backlight time-out 

period has expired; 
said computer program logic for checking for daylight 30 
conditions comprises computer program logic for 
checking a current time of day; and 
comparing said current time of day with a time window 

to determine whether said current time of day is 

inside or outside said time window; 35 
wherein said time window defines a window of time 

indicative of hghting conditions. 

16. The wireless communication handset of claim 15, 
wherein said backlight comprises at least one of a keypad 
backUght and a display backlight. 40 

17. The wireless communication handset of claim 16, 
wherein a display baddight time-out period and a keypad 
backlight timeout period are established by said display 
timer. 

18. The wireless communication handset of claim 16, 45 
wherein a display backlight time-out period and a keypad 
backlight timeout period are established by one or more 
timers different from said display timer. 

19. The wireless communication handset of claim 15, 
wherein said time window defines start and end times for a 50 
daily period of relative darkness. 

20. The wireless communication handset of claim 15, 
wherein said computer program logic for checking for 
daylight conditions comprises computer program code 
means for comparing the output of a photosensor to a 55 
predetermined threshold level 

21. The wireless communication handset of claim 15, 
wherein said computer program logic further comprises 
logic for resetting one or more of said time-out periods upon 
detection of a keypad entry. 60 

22. The wireless communication handset of claim 15, 
wherein said computer program logic further comprises 
computer program logic for enabling one or more of said 
display, display backlight and keypad backlight upon detec- 
tion of an incoming call. 65 

23. The wireless communication handset of claim 15, 
wherein said computer program logic further comprises 
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computer program logic for enabling one or more of said 
display, display backlight and keypad backlight upon detec- 
tion of a keypad entry. 

24. The wireless communication handset of claim 15, 
wherein said computer program logic further comprises 
computer program logic for enabling one or more of said 
display, display backlight and keypad backlight upon detec- 
tion of a flip panel opening. 

25. A wireless communication handset comprising: 
a processor; 

a display coupled to said processor; 
a keypad coupled to said processor; 
a transceiver coupled to said processor; 
a computer program product including a computer use- 
able medium and having computer program logic 
recorded thereon for enabling the processor to shut off 
the display after a timeout period has expired, said 
computer program logic including 
computer program code logic for setting a display timer 
when the display is turned on and enabling said 
display timer to start a display time-out period, 
resetting said display timer if a keypad entry is made by 
a user, and 

disabling the display if a keypad entry is not made by 
the user before said display time-out period expires; 
and 

said computer program logic further comprises computer 
program logic for: 

determining whether the user is using the handset to 

access voicemail; and 
setting a different length timer for one or more of said 

time-out periods for voicemail access. 

26. A wireless communication handset comprising: 
a processor; 

a display coupled to said processor; 
a keypad coupled to said processor; 
a transceiver coupled to said processor; 
a computer program product including a computer use- 
able medium and having computer program logic 
recorded thereon for enabling the processor to shut off 
the display after a timeout period has expired, said 
computer program logic including 
computer program code logic for setting a display timer 
when the display is turned on and enabling said 
display timer to start a display time-out period, 
resetting said display timer if a keypad entry is made by 
a user, and 

disabling the display if a keypad entry is not made by 
the user before said display lime-out period expires; 
and 

said computer program logic further comprises a com- 
puter program logic for disabling data entry from a first 
keystroke, where said first keystroke is made while the 
display is off. 

27. A wireless communication handset comprising: 
a processor; 

a display coupled to said processor; 

a keypad coupled to said processor; 

a transceiver coupled to said processor; 

a computer program product including a computer use- 
able mediimi and having computer program logic 
recorded thereon for enabling the processor to shut off 
the display after a timeout period has expired, said 
computer program logic including 
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computer program code logic for setting a display timer 
when the display is turned on and enabling said 
display timer to start a display time-out period, 
resetting said display timer if a keypad entry is made by 
a user, and disabling the display if a keypad entry is S 
not made by the user before said display time-out 
period expires; and 
said computer program logic further comprises computer 
program logic for flashing an indicator at a predeter- 
mined time interval when the handset is turned on and 10 
the display is turned oE to indicate to a user that 
handset power is on. 
28. In a wireless communication handset, a method for 
conserving power, the method comprising: 

setting a display timer when a handset display is turned on 
and enabling said display timer to start a display 
time-out period; 
resetting said display timer if a keypad entry is made by 

a user; ^ 
disabling the display if a keypad entry is not made by the 

user before said display time-out period expires; 
checking for daylight conditions; 
disabling a backlight if daylight conditions are present; 
disabling a backlight after a backlight time-out period has ^ 
expired; and 

wherein said checking for daylight conditions comprises: 
checking a current time of day; and 
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comparing said current time of day with a time window 
to determine whether said current time of day is 
inside or outside said time window; 

wherein said time window defines a window of time 
indicative of Lighting conditions. 

29. The method of claim 28, wherein said backlight 
comprises at least one of a keypad backlight and a display 
backlight. 

30. The method of claim 28, wherein said checking for 
dayhght conditions comprises comparing the output of a 
photosensor to a predetermined threshold level. 

31. The method of claim 28, further comprising enabling 
one or more of said display, display backlight and keypad 
backUght upon detection of at least one of a keypad entry, 
and incoming call and a flip panel opening. 

32. In a wireless communication handset, a method for 
conserving power, the method comprising: 

setting a display timer when a handset display is turned on 
and enabling said display timer to start a display 
time-out period; 

resetting said display timer if a keypad entry is made by 
a user, disabling the display if a keypad entry is not 
made by the user before said display time-out period 
expires; 

determining whether the user is using the handset to 

access voicemail; and 
setting a different length timer for one or more of said 

time-out periods for voicemail access. 

4i )|t He )|c 
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